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Figure 1.15. Swale marsh between ridges on a South Carolina barrier island.
by their position in the estuary (e.g., barrier 
island, barrier beach, bay, coastal pond, 
river, headland, or ocean). Water flow path 
is bidirectional due to tidal forces, except 
where tidally restricted or controlled. Specific 
estuary types are also defined (e.g., drowned 
river valley, bar-built, tectonic, and fjord ), 
and modifiers are available to describe tidal 
range (microtidal, mesotidal, or macrotidal ) 
and hydrologic circulation patterns.
Other classifications have been devel-
oped for scientific research. A few are 
introduced below. A geomorphology-based 
 classification system classifies Maine salt 
marshes ( Kelley et al. 1988). Four types 
have been recognized: back-barrier, fluvial, 
bluff-toe, and transitional ( Figure 1.14). 
Back-barrier salt marshes form behind bar-
rier islands and spits. Fluvial salt marshes 
develop in drowned valleys along rivers and 
streams (fluvial-major and fluvial-minor). 
Where cliffs are eroding and depositing 
sediment into the estuary below, bluff-toe 
marshes become established. Transitional 
salt marshes are those that form where 
saltwater invades low-lying freshwater 
wetlands. Another geomorphic classification 
system was created for investigating marsh 
evolution and sedimentation rates in bar-
rier island systems (Oertel and Woo 1994). 
Three landscape settings are recognized 
and several marsh types occur within each 
setting ( listed in parentheses): 1) mainland 
fringe-marshes (valley, headland, inter-
fluve, hammock, and tidal-channel ); 
2) mid-lagoon marshes (tidal-channel, 
marsh island, platform, and hammock); and 
3) back-barrier fringe-marshes (washover-
fan, storm-surge platform, swale, flood-
delta, and platform; Figure 1.15). The 
National Oceanic and Atmospheric Admin-
istration ( NOAA) is creating a hierarchical 
marine and estuarine ecosystem and habitat 
classification system to provide a national 
